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Development of RUCAM


•	 Council of International Organizations of Medical 
Scientists (CIOMS) proposed a consensus conference of 
experts to develop a hepatotoxicity causality assessment 
tool 

•	 Sponsored by Roussel Uclaf Pharmaceuticals 
•	 Meeting in 1989 in France 

JP Benhamou (France), J Bircher (Germany), G Danan 
(France),WC Maddrey (US). J Neuberger (UK), F Orlandi 
(Italy), N Tygstrup (Denmark), HJ Zimmerman (US) 

•	 Created scoring system: Roussel Uclaf Causality 
Assessment Method (RUCAM) 



RUCAM 
Domains and weightings 

Temporal relationship (0 to 2) 
Course (-2 to 3) 
Risk factors (0 to 2) 
Concomitant drug (0 to -3) 
Non-drug causes (-3 to 2) 
Prior reports/ information (0 to 2) 
Rechallenge (-2 to 3) 

Range of scores possible -8 to 14 
Highly probable >8 Possible 3-5 Excluded ≤0 
Probable 6-8 Unlikely 1-2 

J Clin Epidemiol 1993;46:1323








Development of RUCAM 

• Validation 
– Application to 49 published DILI cases 

with positive rechallenge and 28 
controls. 

– Cases scored without knowledge of 

rechallenge results


– sensitivity 86%, specificity 89% 
– PPV 93%, NPV 78% 

Danan, Benechou, J Clin Epidemiol 1993;46:1323 



Comparison with another method: Clinical 

Diagnostic Scale (CDS) (M&V)


Domains and weightings 
Temporal association 

From initiation (1 to 3) 
From cessation (-3 to 3) 
Normalization (0 to 3) 

Non-drug causes (-3 to 3) 
Extrahepatic manifestations (0 to 3) 
Rechallenge (0 to 3) 
Prior reports (-3 to 2) 

Range of scores possible - 9 to 20 
Definite > 17 Possible 10-13 Excluded < 6 
Probable 14-17 Unlikely 6-9 

Maria, Victorino,Hepatology 1997;26: 664 



RUCAM vs CDS

215 cases of hepatotoxicity evaluated by 3 independent 

experts 

Also assessed by both RUCAM and CDS 

Absolute agreement in 42 cases (18%)

Disagreement of 1 level in 108 cases (47%)

Disagreement of 2 levels in 70 cases (31%)

Best agreement when injury suggested immunoallergy

Lowest agreement with cholestatic lesion

No agreement with fulminant hepatitis


Conclusion: RUCAM closer than CDS to experts’ ratings


Lucena et al. Hepatology 2001;33:123 



RUCAM limitations based on DILIN 

experience


•	 Ambiguous instructions 
–	 Definition of hepatocellular, cholestatic, mixed reactions 
–	 Unclear criteria for competing cause/drug 
–	 Alcohol use 

•	 Arbitrary weighting of factors; not based on data 
–	 Overweighting of rechallenge 
–	 Inappropriate penalty for onset >30 days after drug 

discontinuation for drugs with long half life, eg. Augmentin 
–	 Excessive penalty for competing hepatotoxic drug (RUCAM is 

drug-specific and DILI insensitive) 
•	 Limited risk factors: alcohol, pregnancy, age above 55 
•	 Considerable variability among raters 
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Variability in RUCAM Assessment

of 17 Prospective DILI Cases


No. cases complete agreement 4 


No. cases with score varying by 1 3


No. cases with score varying by >1 10
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DILIN - Retrospective Study


Figure 6

Correlation Between RUCAM and Clinical Assessment


Pearson Corr=0.62 (p=<.0001)
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DILIN - Prospective Study


Figure 4

Correlation Between RUCAM and Clinical Assessment


Pearson Corr=0.39 (p=<.0001)
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DILIN attempts to improve 

RUCAM consistency


•	 Adoption of standard operating
procedures 
–	Definitions 

•	 Hepatocellular vs. cholestatic vs. mixed reactions: 
Use of “R ratio” 

•	 Time to onset: LFT abnormalities, symptoms or both 
•	 Calculating extent/time of decline in ALT and Alk

P’tase 
•	 When to score as “inclusive” 
•	 Alcohol use: >14 drinks per week in men, >7 in 

women or clear-cut history of chronic alcoholism 

•	 Practice 



 

Defining the reaction type 

according to “R ratio”


R= (ALT/ULN)/ (Alk P’tase / ULN) 

Hepatocellular: R > 5 and ALT > 2x ULN or 
baseline 

Cholestatic: R < 2 and Alk P’tase > ULN 
Mixed: 2< R < 5 

J Hepatol 1990; 11: 272
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DILIN attempts to improve 

RUCAM consistency


• Re-review of 18 cases 
– No significant difference on average between the 

two reviews but this masked individual scoring
changes ranging from -4 to +7 

– Reliability among reviewers improved from first to 
second review 

– Preliminary conclusion: Application of RUCAM can 
be improved by use of standard operating
procedures, practice, or both. 

• A full re-review of cases is underway. 
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